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ABSTRACT: 

PURPOSE: To improve the reliability of a flash memory card by 
managing 

effectively the information on the error occurrence state of a flash 
EE PROM. 

CONSTITUTION: A flash memory card driver 14 manages the page 
status 

information necessary for improvement of the data stored in a flash 
EE PROM by 

means of the redundant part of the EEPROM. The pages status 
information shows 

the contents of the error that is caused by the access given to the 
flash 

EEPROM, and the present state and the history of past errors of the 

data area 

of every page can be recognized based on the page status information. 
Thus the 

reliability of a flash memory card 11 is improved. 
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^U-Xfj^y-^f (4 AM h) 
50 ^]^-X^^y9mLRC 
sion: 2.0.0.29 



1 1 

^-•Jr-fmLRCii. Tii^K^tm (LRC) 
Sar^'JfflUT. ^-v 0^7)2 5 6 A'^ hWr-^-ffil^tl 

^ ) ^tmti ^ t J: o T^^jtlTtx y-tllEW^X' 

$)!>. 

[0 0 3 6] ::c7)'<.-vf-:^'fflLRC(±, 

T (OS, rr 'J g^'ro:/^ A) ICr-^'^rig 
-ft^iZii, '<-i/T-:^'fflLRC5rfiJfflLT, -e^Or 

[0 0 3 7] ^u-x:^^yi^i,i^ nm-tiru-;7<T) 
[0 0 38] ■^V-X:^y7y^(r>mii.. Mm-fiyn-y 

[00 3 9] TbiJh'a-h^^ 'J 1 1 \ {.zm\^tlX 

\,>v^f£m.zvk%.^fix\^h . 

[0040] AV-Xij'^y ^(r>^lSL^ 
>M h«7)-^U-X*';?>:?*»(o7jc¥5i:*1*S (LRC) 

\y-xi3'^y9<n>mm.^micthf:i^\,zm^%i\.h. 
[004 1] ^-vx=!—9 x'm!,mmth'^-V(r> 

^^$:*1-tOTJ)0, '?-£7)lAM ^4'<?)8h'•yh{:'?■ 
* 8 o«o 7 7 ^(c J: T a-f . 
[ 0 0 4 2 ] '^.-i^' 1 -^-V 1 6 -S-il-fflWjLft^at 

\y-Xi]^y9m.lfA v-7:i)^y 
^fflLRCa^^$n^V\ 

[ 0 0 4 3 ] <Xtc. '<--vXr-^;?.tffgiOpffl^iKB3 
f I). '<.-v7.f—:5'X'tff8(S8o<7)7 7^'5:!§':)C:h 

[00 44] 7'n:5''7A77/ (b7) 
b7 = 0 (7'n^"7i>,^^) 

4/30/04, EAST Ve] 



(7) !^gB¥8-2 3 50 28 

1 2 

= 1 (*Tn/7A : 

-f ^-X[H]|S;r-A'-7 7:5'' ( b 6 ) 
b6 = 0 ^^V-X^ml''L%^^<^^^A) 
^'j7r^X7-77^ (b2) 
b2 = 0 ( y-h''<.'j7r-^X7-) 

TD^7AX7-7-7/ ( b 1 ) 
b 1=0 (roT'^AX^-) 
^U'-XX7-77^ (bO) 
bO = 0 (-Ylx-Xx^-) 

-:?;^fSfg<01/^''f h{±. FFh ( 8 f h Ai-f^T 

[0045] ro:/7A77i?' (b7) li. ^mth^ 
-^J\ZT-9-km%^iAs^-^\z-XU'y9AV-X^my 

T'j)0, *rj£-tS'^-^'^#tf7'o.y^*sf^'iarc, -e 

(roi/7A77^= 1 ) fc, m-rs^-i^tc^trs 

20 0) ^0V^■f^^*>S:5^-f. 

[0046] ?M*co;^£7)3-7y YifW^'^itfzmmK 

WmMX'hh^M. ra^yAyy^n "1" TJ> 

h. zm-^. ^■^jhtrmzwrnn^tiiUmm^K 

^ P-XIlI|ic:t-A'-79^^ ( b 6 ) ti, Wl£?tl>'<- 

V $:^tf 7'o :7 <r,mi:^Wt^r h 'J t'i - h ;< ^ 'J 1 

ij'^t^^^-tyyyxhh. 

[0047] -f^ir*?*), 75-yi^jL^^ 'j;*-KfAV 

30 ibi'h^V~X-^'^y?'(r)^^+ l^y?') yt-yVL. 
^<r>^ y9^))<y h^tif:.^ v-Xij'^yy(nmi^r V 

•jt'i-h^tu 1 1 \ (mkwmm:mi.x\^h-h^ 

m.x.X^^f:f£(o\t. -S,^-thXuv9\.Z 

w^-i^c^umm.z. "o" (r)A\^-xm%.^-)<^- 

i: LTgiipix, X^T^u ••/ ^ i: 

7 7 /v-jL><* 'J*-Kr>'WxH7'f Ai 4li. 
40 ^-^T^ftyn >y ^io-f b-X|flllS?}--y\--7 7 /5-#BP,1- 
l>I}:(c<}:0, ^llltcx7-$-je^t-CL^I)rn-y^' 
*\ U-X[IlSt7r-A-tcj:-,T:r^httai;bnT 

Xu -y 9-h'im\th Z b i}<X'^ h . 
[0048] '^'j7T'fX7-77:?' (b2) {±, 
1 1. ^- yizm-^^-=^ U - K tc^l^f $ ill. U - H 
U 7 T ^I^T'X 7 -i><^ Ifcij^i}^^: 7 7 

[0 04 9] ■r^49*>, 7 7 yi'i^tU;ifr-h'TAM 
XH^-f Ai 4{i. tg^$fl/o'<-i/>^,T-^$r'J- 

sion: 2.0.0.29 



1 3 

"0" tc-b-/h$^l>. CliOlt^, ^-^-'U-KJs'J h 

[00 50] rnir7AX7-77^^ (b 1 ) li, jitic 
"^TTctyy^X'iih, 

too 5 1 ] -r^i)-<p, 77vv-jL;<^:iJj&-h-T^N'-f 

T, 7^ Vr-9 titm-tl . ^-ScT^^lff, Tn^' 
7AX7-777'«> "0" t-fe-yh^ni.. :L<r>m-^, 
^-'Jy^ hti'J hy^ ^ixi>i)\ 'JVyAmSX'n^ 

^yn>y:7t tTJSi^^t. x^ryo-y 9 tfm^fi 

7AX7-*Mt-^t#§^t^c'F^yn-y:?{i. 
[00 5 2] -fU-Xx^-y^;?" (bO) fi. WiC-r 

^ itaST'SJtx^ fLi) t , -eiOT'D 'x li^ 

S . ^ U-XX7-*i/^HT-ft#$^l./c^ft7'D y ^? 

[0 0 5 3] <J:(.l, 04—116(^70— f-r-h$r #53 
LT, 7 5-yi'i;<^:iJ;^7-Kf '•<^XH7^''s;i 4{c 

[0 0 54] ^-f . 04<5O7O-f-v-h$-#HaL,x, 

Qsi 8-^rTu^--/-3>'ru^'5Ai 9*>ioi;-h 

[00 5 5] OS 1 8^r7'iJ^--/3 yTD7'^-i^l 
4/30/04, EAST Ver 
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14 

t U K T^^M X K 7 -f >s- 1 4 Ji, ^-s;! U-i^'nv 

hfTyfSr-rJ'^^i^tcy-K-r^ (Xx>yTS 1 0 

1 ) . 

[005 6] ZCO^k. 7 7-yi^j.;<tU^-HT^s;'fX 
H 7 ^ --N' 1 4 {4. y - K J^Ut^-i/f'-r? IC-^^nS 

2 5 6AM h^JU— tfT-:^tcfi£^-CLRCS-imL 
10 (Xf>yrS102) . -e^Dtm^^i^cLRCi:, U- 

H ^td-c^-'J^-^^ZistiXi>^-=J^-9m L RC 

s-Wff-t-g. (XT'vrsi 03) . 

[00 57] H-S[§il^LRC;«{. 'J-H^tlf^^^-i/ 
T- ;7 tct-i ill) i^r'-^ffl LRCi:-gct7::^rf> 

— t T- *»'WX(jf - ^tLX. O S 1 8-«5>77' >; ^r- 

20 [0058] -1}. ^~Wt.ThiHi. ^-'J V - 
SS:Lfv:i:i2,^$fl, ^'j7r^X7-77^*^' "0" 

•yTS 10 5). ZCOO h y X'WS^'J - ¥ ^(OS.y 
-t^n^^ill t . 7 7 «y * y KrA'-f x H 
7-fA'l4(4, 7'D./^ft#«®$-lTd (X-f-yTSl 

06) . 

[0059] Jiorn -y ^ft^^aiSTIi, X'^.TT'd -y 

^<7)*5!)a7 o y ^#^*iBfr^iOX^Tro -y ^'tcWlE-f 
30 |.xyh'J(Cg|Ji§fL|,, ^:<7)fi. 7 7"/i-a^^D;^ 
-Ht>nVxH7-<A1 4(4. X7-|ytt7tyo.y:;' 
<50!|?igi7'o .y ^^7"D -y i^l^x-y/HcSii 

LTTil2:^a7'0"/i7(.--f'S. {Xr-y7'S107) . 

[0 06 0 ] ::ii;i>xrvrsi 06, siOTojaa 
ic j: 0 , ami. T-^yn -y ^ ^j&^-rs ro -y ^'s-^ 

*<X'^rya y:?c7)7'n>y^'S-^(iSa^l$ii, ;pftro 
•y:?i7>ft^(c, X'<.T7'ny;7*{T^-fex$it|,::i:tc 
=5:1.. Xr y7*S10 6i:S107{4i:'*>f>&5fe 

40 [0 06 1 ] iJj(;:. 05(^70-^^- h^#BBLT> 
OS 1 8-^rr'J^r-i^3yro;?'7Al 9*»tf>7^ h 

[006 2] osis-^frry^-i/gyro^^^Ai 

^t-^^yAY'm.^-zyY-k'^\mh't. yy y'^^^ 

ft?: U - I<-ri>Wffln -ry H S:7 7 7 E E P ROM 
JcHtrLT, 7^ hT^?-tx*t^<7)'<.-v>/i,8AM h 
<rmmr-^'z:')-¥-th (xr-/7'S20 1 ) . i'F.u 

50 T\ 777Xi^^'J;<^-KTVWXK7'fA'14ti:. 

sion: 2.0.0.29 
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BSLT, ilif (XT H7'f>'U4{i, ;^T-yTS2 0 4T';i?'>yhTyT$ 

[0063] m^'Ti^-'jm^m'^^^^ (m^v imim^mLmttat^t^im^h (xt-zts 

A77/= "1" ) 75-/i-i><^'J;J-HT 2 10) . M*lfi#0S:^il8;tTt^S«^C(i. 77>y 

[0 0 64] 77-/i^jL;<* ';x?-Kx>'nM [007 1 ] <r<^yn-/^'ft#J!iST'Ji, tir. M*IS 

xK7^Ai4(i. i-f, 7^ hMi^o'<-yir^tf7' ^m.^mi.i^ru-j^nm'&n^ti^ivk^mthx 

3 ) , -e^of^, XT-7rs 2 0 1 TU- H tJt'gaT- ^-i^^^^ u-XA^y9<rimwm ( = 0 ) t:^^ 

7ts (XT ;'rs2 04) . ^^ihtix. immmwkmttz-^u^yifmm^ 

[0065] Z<r>Xo{zLXr\:3^y2^«i^im\,ztj:^ x:t-y^^^i)-^ti^rtm-i>X^7r\3'yi;<nJiyV^} 

77>/i^A;<tU;<7-h'r>'NMxh'7-f A'i4Ji. tw^$^i^>. 
2 5 6^nM htTJ^'f hT-^A»^>'^-vT-:?fflLRC [ 0 0 7 2 ] ;<?)^^. 77 •/>'A;>(t Ht>'nM X 

'Sri:2:lti:t:J:->T5l<i6, 2 5 hi7)7'f Vt—9 Yy^J^lA\±. X7-|^L)t7'n»/^<;0!tWl7'nv 

tSA-f hiO'tilT-:5'Sr*tf^-i''7'f hr—^^^ ^'#^5-^^7D.y ^"i^r-7'McS»LT-?-^i£r^ 

B!c-ri> (XT-yrS205) . ^7-n>y:7CU (Xf ■xTS21 2) , a^l^T. 
[0066] 77-xi^a>tU;^-h'TA'^XH 20 n«y:J'cojfelR'<-i/t "0" cO'f ^~X[Elja;t-A-7 

7-^ hr-^O^-f hTi?-feX5r^;JfL (Xf--yrS2 [ 0 0 7 3 ] iix/^Xr-zTS 2 1 2 , S2 12^05!ia 

06) , S^i2^!^iT-:5'2:iP®C7 7 yi^^ ^^7av^cOftOi=, X'^rrcr-y 

EEPROM*»/?,!jS;^aiUT. -?-^il:'^~v*7-f hr- ^'*«r:J'-bx$h.l.i tfcifirl.. tfz. x^yrsil 

207) , 0) tiU)y-XmLit-f^-^ZXt^<r)X'hh:iti:. 

[0067] ')-Yf—9t Yr-9t^-^ ai. ^ i: A^T't^ I. . 

^-'J=7^ Y-l^mLLtzbWSi^tlhb. 7 7-y [0 0 74]^:*$. Xr>yrS2lli:S2 13{ii:'^ 

>'a^^iJ;&-HfV-<^XK7^A14{i, rn/^A ^>^5feiC^ff LT t^V^. Xr-yrS 2 1 0-S 
X7-77i5'"S: "0" l,Z^-yVMk. ^~'Jy^ hSft 30 2 1 3<n^mii. Xf-7rS 2 0 2'C-rn^^7-i.77/ 

m^'Jhy^-th (7.T-y7*S2 09) . i«yh7'f = l-CJ>'l.it*iSltf3$^i^v:Ji^lc{ill^T-ri.'i:«gii^r 

•CSJg'^-i^'7-^ bmm<r)3iy-i,i^^tLht. 77 v\ cnti. rn:/7A7 7^^= l^r4>{f. ^l^-XA 

•yi/i;<^ 'J^-FrA-^XK^-f .'N'l 411, T'D-y^' '^>-:?i07:7'!7y hT-y7-{i||tTSil=SrV^A'f>Tj)l.. 

ft§^aaSr^T9 (XT'yrS2 15). [0075] ia6c07O-f-r-h^#B3LT. 

[0068] vri07'n-y:J'ft#J!ffiar(i, ^-f, X.y- OS IS^Tr'J ^-i^g yTO:/^^^ 1 9*'4>-f 

^L^^^rn-y ^'(7)ieitl*l?S!A«'enSrft#f -Sx^^TT* X3-7>'H3!)q%ff$ityt:J©^tc||lT§fLS7'D.y:?-f 1^ 

D-y^H3t'-$il/cf^. 7-^ hT-^*«7.'<.T7'n7 -XS!ia|iO#)i$:l»Hfl-fl). 

7.^770 -y^l^flT— 7" [0076] 0S18^TT';^-i^3y7'D/7Al 

/UA^^^ti^^ilT. X7-%^L/::7'D7^'<7)!H)a7" 9A»^>-< l^-Xzivy h'5rgttlXl.t. 77-yd/a;<^ 
o-y^S^Ai^fLS-ft#t-SX'<.TyD'y^iOxy h'J 40 'J*- KrVs'^f X h'7 /n' 1 4{±. ^-f. JC^^tS/vftt 

izmit^ixl. Zcnik, yy-v'^:L^^V:f}-VT^U $r'J-K1-S#ffl3TyH$:77-y vaEEPROMtC 

7.H7'f''N"l 4ii, Jiy~^±ltzy'r}-/^<r)'^mfa MilX. T'o-y ^--f ^'-X*^a(7)5tiI'<.-i^>'o8>'^' 

v^'S-^Sr^ftyo>y^l«T-7/K:SiltT'en^ 'f hcO^af-r^'&'J-H-r* (Xf 7 7-3 30 1) .1 

T^B^yv-y^lZ-t^ (XT7rS2 16) . »:v^T^ 7 7 7i/a^=eU;>!f-h'T>''<-<XH5'fA'14 

[00 6 9] C:il^>XT7TS2 1 5. 3216^03813 li, U- H L;^v:l«f-^'l3-^tixl,rD:?^7A79^^ 

(CJ:0. l-mti, ^^7'nv^c7)ftOl3, X'^rro-y Sr#g3tT, IJi-ri>'<.-i->'7-n^<7A$*iTV^*tt 

^'*ir:?-bx$ia^;^tct'^. ^'ii. XT7rsi 0 m^t^iM^i (XT-yrS3 02) . 
6i:S 1 07«t-*>ii,$r5fe{;||fftTt^O. [ 0 0 7 7 ] ^^-ri,^-i;*5rD;/7A§fl.Tl<^l) 

[0070] U-¥f-i^t'<-=Jy^ hT-9t^--?X (ra^yl.yy^= "0" ) ^i;,{f, 777^^^^^ 
L, '<--^7'f FA^fi!c;/3L/ci:W$iiyi;iS^(C(5 ( ij 50 'J^- KtVxMX H7 -f a' 1 4{i. ^n-y^'-fu-Xn 
4/30/04, EAST Version: 2.0.0,29 
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T«yrS30 1f U-KUcl^T-^H-^^^ll.'fV mZbi}<X'^i., ^rfc, Xx7rS308tS309 

[0085J -t. Xx</rS 3 0 7T1g*iiB#I3ia$- 

T"-^'*Wfil («-t'-/h= "1" ) •y^'(J05feK'<- :^-f7TS3 0 4T-;i?':^yhr-y 

?5*>lr^ttJ-r^ (;^T'y7'S 305 ) . 10 'J(r>raifyA7yi^^''l"t,z*J-t'7VtLXi^Tt 

[0 0 79] 7'a-y:?-<U-XAi^UcUci:l"JIIf$^xS |> {Xr-yrssil ) . 

77-y;xi^t'J;&-HTA''fXH7'fA'14{i, 10086] mjmLfztolZ. Z<0m&miZt3^^X 

^ u-xn^yn y ^(D9m^-=j<^yi^mz "o" a. yy-yi^^i-EEPROMti^K^^trm^ix. 

aSr'Jh^^-fl) (;^r-yrS30 6) . ClcoUh^^ a$ill>. ^-S/XT-:7XfSim. 77-yi/'iEEP 

^^-yj/'jL^^ •j7:f-h'TVNW;^H^-f A'i4{4. ^■th<r>xh^. Zix{>zi.')X^^~=J<^'f—S'm'^<n 

•y ^ft#«aa$rff -3 ( Xr y r S 3 1 2 ) . J^S^O^t^fc J:tX3iSOX7-®S=5:i:'5-l2irtl. ^ t 

[0 0 80] J:<7)yn-y^'ft#3!!^T-{4, t-r. X^7 ii^X'^ h^olzKc'O . yyy^^^=tV:fj-]^l im 

/::rn>y^'c7)??!Srn-y;7##*{-!-^i5-ft#f l.x^T [0087] ^z;. L— X(sia*^?g*lS^(IIje:$r^;t 

7'a-y:;'£7)xyhUca4|$ix|,. iir)f^, 77yj^a ^-i^'^'f h 'J h . ^-i^'U- K ij h ^-f . 

^t'J;*-h'fVNM;^H7^>'N'14{4. J^y-^^Uc tfdiray9-(\y-X*J hy^cOJiy-^^l^mz-t 

ruy^msm-f^v^^^^r^-^y-uy^Wr-zr fn'v9T-fki}^m.^titz^twmizLx. x^r^ 

;Wc2®LT-?-/i$-^^rD.y^'t-ri, (;^T.yTS3 n -y ^ ^rfijffl L:^ 7'o -y ^'ft#*%ipfi|. , icoJi^. 

[0 081] C:iX/i>;^T-yrS31 2. SSlSaym. ^-^^-yy^iJ^Wt^^tlh, Zcntz^t). ^<7)^U-X 

izi *) , ma, T^B^ro y^aymiz. x^rra .y Eia:t-A'7 7 ^^^^m^ zt^zx^. m^titzm 

^ij^T^-tX^tl6Zti,zKpi,. ^i5. Xr-yTSSl BAH U-XUlSt^-yWliS ftSl^JiTo 

2i: S3 1 3{4i;'^ii^3fclC^LTi)^t\ 30 ^^7^X7-, 'J-H'<.'j7r^X7-, ^ l^-Xx^ 

[0082] yn-y:?-fl'-xmajL/^i:«$it3t -Kcb\ m(r)imizXii>m-imiitlZtt<X'h 
^trfi (U h7-^«*t*tf) , 7 7 yi^i;<^:'J;>& 

-Kr^NMJ^K^-fA'l 4{i, Xf •y7'S3 0 4T-;^"> [0088] ^ L—XHiizt-A'-A^/lST'^^arD -y 

yh7-yr$tlfz^ l'~Xjfj^y9<^)mii^7hV\^'sL- 9 t^tlf-ya -v ^miZim^^^ij^^^ixX 

1 1 i<r>mwi^mwi^:mttii)^i^im^^ v^^v^. l/ca^ot, mufT-^irv-y^m^mt, -ft 

(XT.y7-S307) . m*ISI^llllS[€-Sxtv^s^^ • mi^cnx^rrv y -^utT^S-itz^-kKct'lzii. 

IZli. yy-y~^^^^0:f}-¥T^UxVy^J-^l 4 -X|l|g[:t->'N'77/*«-fe y h$tl.TV^|,:f:^7"a-y;? 

{4, 7D.y^f^j!!^2:tf^ (Xr-y 7'S 308) , mtiil. -eixSrE^^rT'D-y^ t LTfijfflf -S'^rt'c^) 

[0 083] COrD-y^'ft§*!^T{4. SfflJ^^Sr h -SCL tAi^ililgii^Srl. . Cilt:J:0. ^mt 

^jl8;t3t7'D-y^?COl*jfflXu-y:J'#^>--eiX&ft#-fl> 40 LT77"/-^a^^ l(7)#^$:S(ST':^fc*i 

;^^T7'D-y:7«7)xyh-';(3g||i$/t'?.. ic^f^, yy t'^l.. 

•yi/a^^:y;i^-h'fAWXH^^M'l 4(4, X5-5* [0089] =5:^. ZcnmtmXli. To^'^Ax^ 

,.=iLj's:7'D-y^'cO!B!ia7'n7^'#-f5:^^7"o-y^'ia 'J-H'<.i;7r^X7-. ^ U-Xx^-^o'j 

■f-y;U:«f|iLf-?-il^^a7'D.y:?t:L (X-f-yT -f TSflgx5-A»mU^K^(cE<'lC^ii07'n.y^& 

S309) . ;^V^T^ ^^T'D'y^iO^fell'^-i^tZ ^^7'n -y ^'t3L-Cft#Mffl^ff-?^c*^\ U h7^lfl]3a 

"0" <^^^-XI5I|ic>)--y<-7 7^^S:-fe-y h-r^ (X m^mziSi^L. nWL^V hy^ IX {,sE-^lZ!m*< 

7-yrs 3 10). mmn.^j:^^^'kizitmmmi:mmhXo tcur 

[0084] ::fl.'iX^yrS308. S309i7)S!ia v\ 

(2 J; 0 . mti. ^ft7D y ^i^)ft , 7,'^T7"D -y ( 0 0 9 0 ] , ZcrmmXii. 7 7 -y v-i E E P 

i^t<7^-tX^tl^ZtizKcl. tfc. XTyXSSl 50 R0M±i7j7x'<r 7'D 7 ^'^ar-7';P±(c#X^T7" 
4/30/04, EAST Version: 2.0.0.29 
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[0091] tfz. i<7)^«SMT1i#^-i'>'2 5 6A- [01] iOl6HBc7)-|QftMtcfiS«,7 7-yi-a^*U;& 

^ 1 6Mt'-y h^'-^ri07^ yi^iEEPROM?:ffiffl 10 ^'(7)/N-H'>xrfcJ:I>'y7 h'^xr^fiK^r^-fT'D-y 

32Mh'yh:?'frO77yi^aEEPR0M Srffifflt tC^ft '^.iXJt 77-yxaEEPRO MiOmKm^/T^-f 

* • [04 ] |5llligMOT-:J't^:^a;!!i2lffl§ ^i^C'^-i^' 

[ 0 0 9 2 ] , >IW*iS6^J«0T-:J"^^-ffi{i, a' y - KJaa«7)^Jii$-|ftB3-tl, 7n-f-A— h . 

-y:>-;P3>'ti-:5'CIBi?>-f. 77>yxA^tU;<?- 20 [05 ] imStfi»l^x-:?'iS:ft-^*«jiffl$il^'^-i; 
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